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[57] ABSTRACT 
A refrigerating cycle apparatus has a compressor, a 
condenser, an evaporator, and a capillary tube. The 
condenser includes a compressor main body for com 
pressing a refrigerant delivered therein, a valve hole, a 
groove for connecting the valve hole and a suction port 
of the compressor main body, a pipe for connecting the 
valve hole and a delivery port of the compressor main 
body, an aperture for connecting the valve hole and a 
suction port of the condenser, and a valve plug movably 
mounted in the valve hole. The valve plug is adapted to 
move between a ?rst position where the pipe communi 
cates with the aperture through the valve hole in accor 
dance with a difference in pressure at the suction port 
and delivery port of the compressor when the compres 
sor is in operation and a second position where the pipe 
does not communicate with the aperture through the 
valve hole when said compressor is stopped. 

6 Claims, 7 Drawing Figures 
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REFRIGERATING CYCLE APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a refrigerating cycle 
apparatus for cooling a refrigeration chamber such as a 
refrigerator by driving/stopping a compressor. 

In general, the refrigerating cycle apparatus of this 
type comprises a compressor, a condenser, a pressure 
reducing device, and an evaporator, which are con 
nected to each other in the order named. The refrigera 
tion chamber is cooled to a predetermined temperature, 
and then the compressor is stopped. Thereafter, a hot 
gas from the condenser gradually ?ows into the evapo 
rator. A thermosensor disposed in the vicinity of the 
evaporator is turned on so as to start the compressor 
before the temperature of the refrigeration chamber has 
risen to a predetermined temperature. As a result, de 
sired temperature control of the refrigeration chamber 
cannot be performed, resulting in high power consump 
tion. 

In order to solve the above problem, a refrigerating 
cycle apparatus has been proposed as shown in FIG‘. 1 
wherein an electromagnetic valve 12 is disposed be 
tween a condenser 10 and a compressor 11. According 
to this apparatus, the electromagnetic valve 12 is actu 
ated at the same time that the compressor 11 is stopped 
to prevent the hot gas from ?owing from the compres 
sor 11 to an evaporator 13 through the condenser 10. 
While the refrigerating cycle apparatus of this type is 
not in operation (i.e., while the compressor 11 is not 
operated), the evaporator 13 is continuously energized, 
resulting in high power consumption. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
low-power compact refrigerating cycle apparatus for 
accurately performing temperature control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a conventional refriger 
ating cycle apparatus; and 
FIGS. 2 to 7 show a refrigerating cycle apparatus 

according to an embodiment of the present invention, in 
which FIG. 2 is a schematic diagram of the apparatus as 
a whole, FIG. 3 is a longitudinal sectional view show 
ing part of a compressor thereof, FIG. 4 is a cross-sec 
tional view showing part of the compressor, 
FIGS. 5 and 6 are sectional views showing different 

operating conditions of a pressure regulating valve, 
respectively, and FIG. 7 is a graph showing the rela 
tionship between the operating condition of the com 
pressor and the in?ow pressure vs the out?ow or deliv 
ery pressure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A refrigerating cycle apparatus according to an em 
bodiment of the present invention will be described 
with reference to the accompanying drawings. 

Referring to FIG. 2, reference numeral 21 denotes a 
compressor. A delivery port of the compressor 21 is 
connected to an in?ow port of a condenser 22. A deliv 
ery port of the condenser 22 is connected to an in?ow 
port of an evaporator 24 through a capillary tube 23. A 
delivery port of the evaporator 24 is connected to a 
suction port of the compressor 21 through a check 
valve 20. The check valve 20 allows flow of a refriger 
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2 
ant from the evaporator 24 to the compressor 21 and 
prevents its inverse flow. 
The compressor 21 comprises an electric rotary 

sealed compressor. The compressor 21 has a cylindrical 
sealed housing 25 and an electric compressor main body 
28 disposed therein. The main body 28 comprises a 
motor member 26 and a compressor member 27. The 
motor member 26 comprises a stator 29 ?xed on the 
inner surface of the housing 25 and a rotor 31 sur 
rounded by the stator 29 and coaxial with a rotating 
shaft 30. When the stator 29 is energized, the rotor 31 is 
rotated, as is well known, thereby rotating the rotating 
shaft 30. A circular cylinder chamber 35 (FIGS. 3 and 
4) is formed at the center of the compressor member 27. 
The compressor member 27 comprises: a circular cylin 
der 32 ?xed in the housing 25; and a main bearing 33 and 
a subbearing 34 which are respectively mounted at two 
ends of the cylinder 32 so as to seal a cylinder chamber 
35. The bearings 33 and 34 rotatably support the rotat 
ing shaft 30 which extends through the cylinder cham 
ber 35. As shown in FIG. 4, a roller 36 is mounted in the 
cylinder chamber 35. The roller 36 is eccentrically 
mounted on the rotating shaft 30. Upon rotation of the 
rotating shaft 30, the roller 36 is eccentrically rotated in 
the cylinder chamber 35 along the inner surface thereof. 
A blade 37 is slidably mounted in the cylinder chamber 
35 such that the distal end of the blade 37 extends into 
the cylinder chamber 35. The blade 37 is biased toward 
the cylinder chamber 35 by a spring which is hooked at 
the proximal end thereof. The distal end of the blade 37 
constantly abuts against the surface of the roller 36. The 
cylinder chamber 35 is thus divided by the blade 37 into 
an in?ow compartment and a delivery compartment. A 
suction port 38 extending outward through the walls of 
the housing 25 and the cylinder 32 is formed in the 
vicinity of the blade 37 in the in?ow compartment of 
the cylinder chamber 35. The suction port 38 is con 
nected to the delivery port of the evaporator 24 through 
a first refrigerant tube or a suction-side refrigerant tube 
P1. A delivery port 39 extending through the cylinder 
32 and into the housing 25 is formed in the vicinity of 
the blade 37 in the delivery compartment of the cylin 
der chamber 35. A differential pressure regulating valve 
40 is disposed in the cylinder 32. The valve 40 has a 
valve hole 41 formed in a portion of the cylinder 32 in 
the vicinity of the suction port 38 so as to extend paral 
lel to the axis of the cylinder 32 and a valve plug 42 
slidably mounted in the valve hole 41. The valve plug 
42 comprises a cylindrical member one end (corre 
sponding to the main bearing 33) of which is open and 
the other end (corresponding to the subbearing 34) of 
which is closed. A compression spring 43 which has one 
end ?xed to the main bearing 33 is mounted inside the 
cylindrical member so as to bias the valve plug 42 in the 
direction toward the subbearing 34. A circular recess 44 
which has a diameter smaller than that of the valve hole 
41 is formed coaxially therewith at one end face of the 
main bearing 33 so as to communicate with the valve 
hole 41. The recess 44 communicates with the suction 
port 38 of the cylinder chamber 35 through a groove 45 
formed in the main bearing 33. A delivery port 46 is 
formed in the subbearing 34 so as to communicate with 
the valve hole 41. One end of a refrigerant pipe P2 is 
connected to the in?ow port of the condenser 22, and 
the other end thereof is connected to the delivery port 
46. An auxiliary delivery aperture 47 is formed in the 
cylinder 32. One end of the auxiliary delivery aperture 
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47 is open at a portion of the valve hole 41 which is in 
the vicinity of the subbearing 34, and the other end 
thereof communicates with the housing 25. 
The operation of the refrigerating cycle apparatus 

having the above construction will be described herein 
after. 
When the compressor 21 is driven, the compressor 21 

receives and compresses the refrigerant gas in the same 
manner as in a general refrigerating cycle. The com 
pressed refrigerant gas is then supplied to the condenser 
22 and is condensed and lique?ed by the condenser 22. 
The lique?ed refrigerant is then reduced in pressure 
through the capillary tube. The refrigerant liquid is then 
evaporated by the evaporator 24 and the latent heat of 
vaporization provides the refrigeration effect. 
The operation of the compressor 21 during the refrig 

erating cycle will be described in detail. 
The lique?ed refrigerant is supplied from the refriger 

ant pipe P1 to the cylinder chamber 35 through the 
suction port 38. This refrigerant is compressed by ec 
centric rotation of the roller 36 in the cylinder chamber 
35 to a predetermined pressure. Thereafter, the com 
pressed refrigerant is delivered into the housing 25 
through the delivery port 39. In this condition, an in 
equality Ps<Pd is established, where Ps is the pressure 
as the refrigerant passes through the suction port 38 and 
Pdis the pressure as the refrigerant passes through the 
delivery port 39. In the differential pressure regulating 
valve 40, the pressure at the auxiliary delivery aperture 
47 is higher than that at the recess 44, so that the valve 
plug 42 is moved to the side of the recess 44 against the 
biasing force of the compression spring 43 as an auxil 
iary spring, as shown in FIG, 5. In this condition, one 
end face of the valve plug 42 abuts against the main 
bearing 33 so as to open the auxiliary delivery'aperture 
47. The aperture 47 communicates with the valve hole 
41. As a result, the compressed refrigerant gas delivered 
into the housing 25 is introduced into the valve hole 41 
through the auxiliary delivery aperture 47 and is deliv 
ered to the delivery refrigerant pipe P2 through the 
delivery port 46 as a guide aperture. 
When the compressor 21 is stopped, the pressure 

(in?ow pressure) Pd of the refrigerant as it passes 
through the suction port 38 is increased, while the pres 
sure (delivery pressure) Ps of the refrigerant as it passes 
through the delivery port 39 is decreased, thereby de 
creasing the difference between the pressures Pd and 
Ps. When the pressure difference falls within a given 
range, the auxiliary spring 43 overcomes this pressure 
difference, so that the valve plug 42 is gradually moved 
by the spring 43 toward the subbearing 34. When the 
valve plug 42 is moved for a distance exceeding a prede 
termined distance, the auxiliary delivery aperture 47 is 
closed by the valve plug 42. As a result, the aperture 47 
does not communicate with the valve hole 41. Finally, 
as shown in FIG. 6, the other end face of the valve plug 
42 abuts against the subbearing 34, so that the auxiliary 
delivery aperture 47 is kept closed. When the compres 
sor 21 is deenergized, the compressed refrigerant gas in 
the cylinder chamber 35 and the housing 25 does not 
?ow to the evaporator 24 through the condenser 22. 
When the compressor 21 is energized again, the pres 

sure Ps is abruptly decreased, and the difference be 
tween the pressures Ps and Pd is increased. The valve 
plug 42 is moved by the pressure difference toward the 
recess 44 against the biasing force of the auxiliary spring 
43 so as to open the auxiliary delivery aperture 47, as 
shown in FIG. 5. As a result, the refrigerant gas com 
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4 
pressed in the cylinder chamber 35 is delivered to the 
delivery refrigerant pipe P2 through the auxiliary deliv 
ery aperture 47 and the delivery port or guide aperture 
46, thereby completing the refrigerating cycle. The 
relationship between the in?ow pressure Pd and the 
delivery pressure Ps in a cycle of driving/stopping/ 
driving of the compressor 21 is shown in‘ FIG. 7. 
A rotary compressor is used as the compressor in the 

above embodiment. However, the compressor is not 
limited to the compressor of this type. A pressure re 
ducing valve, for example, other than the capillary tube 
may be used as the pressure reducing device. A ?rst 
connecting means for directly connecting the valve 
hole and the in?ow port of the compressor main body is 
constituted by the groove and the recess which are 
formed in the main bearing. However, a single aperture 
may be used in place of the set of groove and recess. 
Furthermore, the ?rst connecting means may comprise 
a pipe or tube disposed in any portion other than the 
main bearing. A second connecting means is not limited 
to a combination of delivery and guide apertures, and a 
third connecting means is not limited to the guide aper 
ture. 
As is apparent from the above description, in the 

refrigerating cycle apparatus of the present invention, a 
valve mechanism is disposed integrally with the com 
pressor so as to open/close in accordance with a differ 
ence between the in?ow and delivery pressures of the 
compressor. By this valve mechanism, the hot gas can 
not ?ow from the compressor to the evaporator 
through the condenser when the compressor is stopped. 
Since the valve mechanism is driven by the pressure 
difference, power is not be wasted. Furthermore, by 
using the compressor described above, no electromag 
netic valve need be disposed between the compressor 
and the condenser, thereby obtaining a compact appara 
tus. 
What is claimed is: 
1. A refrigerating cycle apparatus having a compres 

sor having suction and delivery ports, a condenser con 
nected to said compressor delivery port, an evaporator 
connected to said compressor suction port, and a pres 
sure reducing device connected between said condenser 
and said evaporator, said compressor comprising: 

a compressor main body de?ning said suction and 
delivery ports, said main body being for compress 
ing a refrigerant delivered therein; 

means for de?ning a valve hole; 
?rst connecting means for connecting said valve hole 
and said compressor suction port; 

second connecting means for connecting said valve 
hole with said compressor delivery port; 

third connecting means for connecting said valve 
hole and a suction port of said condenser; and 

a valve plug movably mounted in said valve hole, 
said valve plug being adapted to move between a 
?rst position where said second connecting means 
communicates with said third connecting means 
through said valve hole in accordance with a dif 
ference in pressure at said suction port and said 
delivery port of said compressor when said com 
pressor is in operation and a second position where 
said second connecting means does not communi 
cate with said third connecting means through said 
valve hole when said compressor is stopped. 

2. An apparatus according to claim 1, wherein said 
compressor has biasing means for moving said valve 
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plug into the second position when said compressor is 
stopped. 

3. An apparatus according to claim 2, wherein 
said compressor has a housing which houses said 

compressor main body and a motor member which 
is mounted in said housing, and 

said compressor main body has a cylinder de?ning a 
cylinder chamber therein and a roller disposed in 
said cylinder chamber so as to be eccentrically 
rotatable upon rotation of said motor member, 
thereby compressing the refrigerant. 

4. An apparatus according to claim 3, wherein said 
compressor main body has ?rst and second bearings 
which clamp said cylinder therebetween, said ?rst and 
second bearings closing said valve hole at each of two 
ends thereof, respectively. 

5. An apparatus according to claim 4, wherein 
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6 
said ?rst connecting means has a groove formed in 

said ?rst bearing and a recess formed opposing said 
valve hole, 

said second connecting means has a delivery port 
which communicates said cylinder chamber de~ 
?ned by said cylinder with said housing and an 
auxiliary delivery aperture which communicates 
said housing de?ned by said cylinder with said 
valve aperture, and 

said third connecting means has a guide aperture 
which communicates said valve hole formed in said 
second bearing with said condenser. . 

6. An apparatus according to claim 5, wherein said 
biasing means comprises a spring for biasing said valve 
plug toward said second bearing, said spring being dis 
posed between said valve plug and said ?rst bearing. 

* * * * * 


